The carboxyl-terminal region of thioesterase II participates in the interaction with fatty acid synthase. Use of electrospray ionization mass spectrometry to identify a carboxyl-terminally truncated form of the enzyme.
Medium-chain S-acyl fatty acid synthase thioester hydrolase (thioesterase II), a discrete 263-residue serine active-site enzyme, modifies the product specificity of the de novo lipogenic pathway in certain specialized tissues by hydrolyzing the thioester bond linking the growing acyl chain to the 4'-phosphopantetheine of the fatty acid synthase. Modification of one thioesterase II cysteine thiol with thionitrobenzoate inhibited interaction with the S-acyl-fatty acid synthase substrate but not with acyl-CoA model substrates. The identity of the sensitive cysteine residue was determined by treatment of the thionitrobenzoyl enzyme with cyanide and cleavage at the amino-terminal side of the S-cyanocysteinyl residue. Two small cleavage products were isolated; their molecular masses (889 and 675 Da) and amino acid compositions indicated that both originated from cleavage at Cys256. A new technique of electrospray ionization mass spectrometry was utilized to confirm that the heterogeneity displayed by the products of S-cyanocysteinyl cleavage resulted from the presence, in the purified preparations, of both full-length and a truncated form of the enzyme missing the carboxyl-terminal Leu-Thr peptide. The proportion of full-length polypeptide present appeared to correlate with the activity of the enzyme toward its natural substrate. The results of modification of Cys256 by thionitrobenzoate and removal of residues 262 and 263 by endogenous proteases indicate that integrity of the carboxyl-terminal region is important for interaction with its acyl-fatty acid synthase substrate.